(1) In 1,244 patients with various congenital heart disease, 12 cases of coronary sinus rhythm were recognized.
SUMMARY
(1) In 1,244 patients with various congenital heart disease, 12 cases of coronary sinus rhythm were recognized.
(2) Four cases were found in 33 patients with persistent left superior vena cava, and 6 cases were encountered in 9 patients with absence of the inferior vena cava.
(3) The intimate correlation between coronary sinus rhythm and these systemic venous anomalies was emphasized.
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Absence of inferior vena cava Frontal P wave axis Left atrial rhythm YSTEMIC venous anomalies, such as persistent left superior vena cava and absent inferior vena cava, are not so rare in various congenital heart diseases.1) Preoperative identification of these anomalous systemic venous connections is clinically important, because their presence necessitates modified technique for venous cannulation of cardiopulmonary bypass.
In cases of persistent left superior vena cava, usually entering the right atrium via the coronary sinus, coronary sinus rhythm was occasionally shown in routine electrocardiograms, resulting from persistent pacemaker of the left horn of the sinus venosus.2) In addition, typical coronary sinus rhythm was frequently found in patients with absent inferior vena cava in our experience. The detailed description of these observations is the purpose of this report.
MATERIALS AND METHODS
Scaler electrocardiograms of 1,244 cases with various congenital heart diseases in our Department were reviewed. This series consisted of atrial septal defect (323 cases), tetralogy of Fallot (319), interventricular septal defect (274), patent ductus arteriosus (226), pulmonic stenosis (53), endocardial cushion defect (33), and double outlet right ventricle (16). (4 cases), interventricular septal defect (3), atrial septal defect (2, one of which was sinus venosus defect), endocardial cushion defect (2), and double outlet right ventricle (1). Moreover, 10 of 12 cases were confirmed to have such venous anomalies as persistent left superior vena cava (4 cases), absence of the inferior vena cava (4), and both (2) ( Fig. 1 and 2 ). Conversely, coronary sinus rhythm was seen in 4 out of 33 patients with persistent left superior vena cava (12%) and in 6 out of 9 with absent inferior vena cava (67%). Nodal rhythm was found in one of persistent left superior vena cava and one of absent inferior vena cava respectively. Left atrial rhythm Jap. Heart J. March, 1968 in 33 per cent of cases with persistent left superior vena cava. However , the same finding was observed in 15 per cent of patients with atrial septal defect and in 14 per cent with ventricular septal defect even in the absence of systemic venous anomalies. On the basis of these results, it seems better to use the term "coronary sinus rhythm" in such a limited sense as that described by Scherf. Differentiation of upper nodal rhythm from coronary sinus rhythm is primarily based on the PR interval, and is not of prime importance. However, since the intimate correlation was found between coronary sinus rhythm and systemic venous anomalies, the recognition of this rhythm is very helpful in preoperative diagnosis of anomalous systemic venous return, which can be confirmed by angiocardiography.
Mirowski3), 5) emphasized the importance of differentiating coronary sinus rhythm from left atrial rhythm, and proposed that the electrocardiogram, showing short PR interval and inverted P wave in leads II, III, and V6, should be defined as left atrial rhythm. In the record of Spordick and associates,6) however, 5 out of 9 patients with coronary sinus rhythm revealed negative P wave in lead V6. In our opinion such rhythms were classified as left atrial rhythm. In 2 cases of left atrial rhythm in our experience, however, retrograde conduction as described by Mirowski was not recognized, as P waves were upright in leads II and III, whereas inverted in leads I and V6 in them.
Patten7) noted the presence in embryonic heart of symmetrically located pacemakers at the junctional area of the common cardinal veins with the right and left horns of the sinus venosus. He assumed that the S-A node developed from the right cardinal vein pacemaker and the A-V node developed from the left cardinal vein pacemaker.
Since the left superior vena cava represents the postnatal persistence of embryonic left cardinal vein, left-sided pacemaker may be able to persist and function as an abnormally active pacemaker in case of persistent left superior vena cava. In the absence of the inferior vena cava, persisting bilateral superior venae cavae are common findings in case of hemiazygos continuation, but the same venous anomaly is not infrequent also with azygos continuation. The function of left cardinal vein pacemaker can remain in the presence of combined left superior vena cava. Presumably the absent inferior vena cava can also be accompanied by persistence of left cardinal vein pacemaker alone even when left superior vena caval communication is not retained.
